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INTRODUCTION
The actions of 4-aminopyridine (4-AP) on invertebrate and vertebrate excitable tissue has attracted a great deal of interest. This compound, whose best characterized action seems to be a blockade of axonal potassium channels23, 3~,32,41,43, 45 , has powerful facilitatory actions on synaptic transmitter release in the peripheral and central nervous systems 5,11,~8,19,zl,41,44 . These effects have been extensively studied at neuromuscular junctions, where 4-AP causes an increase in quantal content, whilst having little effect on the probability of transmitter release or on the postsynaptic membrane (see ref. 41 for refs.) . Detailed experiments on the central nervous system are so far limited to the cat spinal cord, where a facilitation of mono-and polysynaptic reflexes has been observedlS, 21.
Before the cellular actions of 4-AP were investigated, it was known to be a lethal convulsant in frogs and miceg, 15. Recent experiments have shown that the related compound 3-aminopyridine causes convulsant discharges in cortical neurones of anaesthetized cats1,4°; tonic-clonic seizures in humans result from 4-AP poisoning 39. The exact mechanism underlying this action is unknown, although it is possible that the block of axonal potassium channels is involved. Despite this toxicity, and the lack of knowledge regarding its actions on supraspinal systems, 4-AP has been clinically tested on a number of diseases of neuromuscular transmission. These include botulism, myasthenia gravis and the EatonLambert myasthenic syndrome 41. There is also hope that increased transmitter release at central synapses and/or a prolongation of action potentials might lead to an improvement in some CNS diseases aT.
In order to investigate the action of this compound on cortical neurones and also to gain some insight into convulsive phenomena in a mammalian brain slice preparation, we have made a study of the actions of 4-AP on neurones in the olfactory cortex slice of guinea-pigs.
A preliminary account of some of these results has already been publishedlL 0006-8993/82/0000-0000/$02.75 © Elsevier Biomedical Press
